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Induction of apoptosis by azadirachtin|] a botanical insecticidal component] | 


in Spodoptera litura cultured cell line SL-1 
ZHONG Guo-Hua[] SHUI Ke-Juan[] LU Chao-Jun[] ЛА Jian-Wen[] REN Tai-Jun[] HU Mei-Ying[] Laboratory 
of Insect Toxicology[] South China Agricultural University[] Guangzhou 510642[] Chinal] 
Abstract[] The induction of apoptosis of azadirachtin in Spodoptera litura cultured cell line SL-1 at different 
time after treatment was determined and compared with comptothecin[] with DMSO as the control. The results 
showed that in 12 — 72 h after treatment with azadirachtin at a concentration of 0.75 pg/ml] the typical 
morphological characteristics of apoptosis appeared. Observed with the inverted phase contrast microscope 
П ТРСМПП the drastic morphological changes were found including cell shrinkage[] cells diminishing[] membrane 
blebbingL] gaps increasing[] organelle condensation[] nuclei excursion[] and a lot of apoptotic bodies. Stained 
with 5 pg/mL acridine orange[] AO[T] SL-1 cells were observed with yellow bright spots in the nuclei[] 
chromatin condensation[] and a few of green bright or saffron yellow apoptotic bodies by visual examinations in 
fluorescence microscopy[] FM[]. The ultrastructure of SL-1 cells treated with 0.75 pg/mL azadirachtin 
displayed apoptotic changes observed with transmission electron microscopy] TEM[]] including cell shrinkage[] 
microvilli decreasing[] chromatin condensation and fragmentation[] gaps of nuclear envelope[] small vacuoles and 
so on. A number of apoptotic cells were marked with small rotund or ring fluorescence in TUNEL test. The 
maximum apoptotic rate reached 11.45% 48 h after SL-1 cells treated with azadirachtin at a concentration of 
0.75 pg/mL by flow cytometric[] which was 381.3 times as high as that of the control. Camptothecin[] a known 
natural component with extraordinary induction of cancer cells apoptosis[] possessed similar induction of 
apoptosis to SL-1 cells treated with 1.72 pg/mL in a series of examinations[] including IPCM[] FM[] TEM and 
TUNEL assay[] and got 17.42% of the maximum apoptotic rate 36 h after treatment. The observations by scan 
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electron microscopy showed[] however[] that SL-1 cells kept whole orbicular membrane surface after treatment 


with both azadirachtin and camptothecin and showed no significant difference from the control cells. From these 


results[] it was inferred that azadirachtin and camptothecin may possess different apoptotic signal transduction 


pathways and/or approaches[] causing the different apoptotic time orders. 


Key words[] Azadirachtin[] camptothecin[] Spodoptera litura cultured cell lind] SL-1[T[] apoptosis induction[] 
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Fig. 1 Morphological changes of SL-1 cells in apoptosis induced by azadirachtin and camptothecin observed 


with the inverted phase contrast microscope 
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Fig. 2 Morphological changes of SL-1 cells in apoptosis induced by azadirachtin and camptothecin observed with 


the fluorescence microscopy] stained with 5 tag/mL acridine orangell 
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Fig. 3 Ultrastructure changes of 5-1 cells in apoptosis induced by azadirachtin and camptothecin 
observed with the transmission electron microscopy 
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Fig. 4 TUNEL assay of SL-1 cell apoptosis induced by azadirachtin and camptothecin 
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Fig. 5 Effects of azadirachtin and camptothecin on the surface of SL-1 cell membrane observed with scan electron microscopy 
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